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1 1.0 Introduction 

1M WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

AEVISIONO 
APRIL 2002 

2 In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

3 closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

4 closure and transition of property to the community. The Charleston Naval Complex (CNC) 

5 was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

6 NA VBASE on April 1, 1996. 

7 CNC Corrective Action (CA) activities are being conducted under the Resource 

8 Conservation and Recovery Act (RCRA); the South Carolina Department of Health and 

9 Environmental Control (SCDHEC) is the lead agency for CA activities at the site. All RCRA 

10 CA activities are performed in accordance with the Final Permit (Permit No. SCO 170 

11 022560). 

12 In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

13 and remediation services at the CNC. T"nis submittal has been prepared by CH2M-Jones to 

14 document the basis for an Interim Measure (1M) for soil removal at Solid Waste 

15 Management Unit (SWMU) 6 in Zone G of the CNC. The land use zoning for this site is M-l, 

16 for marine industrial use. Figure 1-1 presents the location of SWMU 6 in Zone G. 

17 1.1 Purpose of the Interim Measure Work Plan 
") 18 This 1M Work Plan presents the technical approach for excavation of soils contaminated 

19 with polychlorinated biphenyls (PCBs), pesticides, and benzo(a)pyrene equivalents (BEQs) 

20 at SWMU 6 in Zone G of the CNC. Specifically, the 1M will address the removal of surface 

21 and subsurface (above the water table) soils that exceed the appropriate surface and 

22 subsurface soil media cleanup standards (MCSs). 

23 Post-RCRA Facility Investigation (RFI) Phase I sampling at SWMU 6 was conducted by 

24 CH2M-Jones in accordance with the Sampling and Analysis Plan (SAP) for SWMU 6 

25 submitted to SCDHEC in January 2002 (CH2M-Jones, 2002a). A Phase II SAP (CH2M-Jones, 

26 2002b) has been completed for additional delineation soil and sediment. This Phase II SAP 

27 was submitted to SCDHEC on April 4, 2002. 

SWMU6ZGPIIIMWPREVO.DOC 
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1 1.2 Site Background and Setting 
2 SWMU 6, SWMU 7, and Area of Concern (AOC) 635, located in the north-central portion of 

3 Zone G, were combined into one investigation area due to their close proximity and their 

4 potential for similar chemicals of potential concern (COPCs). Known as the Public Works 

5 Storage Yard, SWMU 6 is an unpaved, open, fenced storage yard located north of Hobson 

6 Avenue, south of River Road, and Southeast of Thirteenth Street (see Figure 1-1). Routinely 

7 generated containerized wastes (cleaning solvents and used motor oil from vehicle 

8 maintenance, along with wastes from building maintenance and pest control operations) 

9 were stored at this site prior to shipment off site. 

10 The fenced area within SWMU 6 encompasses two other RFI sites associated with activities 

11 which took place in and around fonner Building 3902 between 1970 and 1976. These sites 

12 are identified as SWMU 7 and AOC 635. AOC 635 consisted of the paint and oil storehouse 

13 at former Building 3902. The small steel storehouse was erected in 1942 on a 25 by 25-ft 

14 concrete pad, and was used until 1976. SWMU 7 consists of the concrete slab adjacent to the 

15 building, and the surrounding areas, which were used for storage of transformers and 

16 associated electrical equipment. Transfonners that were taken out of use were temporarily 

17 stored there prior to being shipped off site. Leaking tran.sformers, old electrical equipment, 

18 

19 

paint cans and drums, used motor oil, paint solvents, and plating wastes were potentially 

stored there. Previous oil spills around the pad were evident during the RCRA Facility 

20 Assessment (RFA), although no releases or spills were confirmed. The building and concrete 

21 slab have since been removed, and the area is now covered with grass. 

22 Soil and groundwater samples collected during the RFI revealed the presence of various 

23 pesticides, PCBs, and BEQs in the soil. Groundwater monitoring in the area during the RFI 

24 

25 

showed that PCBs and pesticides were below detection limits in groundwater sampies, 

except for one detection of DDD in monitoring well G006GW005 (DDD was not detected in 

26 two subsequent samplings in that well). There were detections (estimated) of semivolatile 

27 

28 

organic compounds (SVOCs) well below tap water risk-based concentrations (RBCs), based 

on a hazard index (HI)=O.1 for non-carcinogens, in wells G006GW004 and G006GW005. 

29 Additional details of the regulatory background and description of SWMU 6 are described 

30 in the Zone G RFI Report, Revision a (EnSafe Inc. [EnSafe], 1998). 

31 1.3 Organization of the Interim Measure Work Plan 
32 This 1M Work Plan consists of the following sections, including this introductory section: 

SWMU6ZGPIIIMWPREVO.DQC '·2 
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1.0 Introduction - Presents the purpose of the 1M Work Plan and background information 

regarding the site. 

2.0 Previous Investigations at SWMU 6- Provides a brief description of previous 

investigations conducted at SWMU 6. 

3.0 Identification of Proposed Media Cleanup Standards at SWMU 6- Identifies and 

presents the derivation of the proposed MCSs for PCBs, pesticides, and BEQs at SWMU 6. 

7 4.0 Technical Approach for the Interim Measure - Provides a brief description of the 

8 technical approach for the soil removal 1M, including identification of the proposed 

9 

10 

11 

12 

excavation area, confirmation sampling, and procedures for waste management. 

5.0 Interim Measure Completion Report - Describes the proposed contents of the 1M 

Completion Report. 

6.0 References - Lists the references used in this document. 

13 Appendix A contains the data and result tables for the 95-percent Upper Confidence Limit 

14 (UeL,s) values calculated for chemicals with maximum concentrations exceeding the u.s. 
15 Environmental Protection Agency (EPA) Region III residential RBC. 

16 All tables and figures are presented at the end of their respective sections. 
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1M WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
APRil 2002 

1 that the hot spot removal objective of the 1M had been met, and that excavation work 

2 ceased. 

3 

4 

5 

6 

7 

8 

Further investigations were conducted by CH2M-Jones in January 2002 as part of an SAP to 

delineate remaining contaminated soiL Preliminary results from these Phase 1 SAP borings 

and analyses indicate a few PCB, pesticide, and BEQ concentrations exceeding residential 

RBCs (Region III) and soil screening levels (SSLs). A full description of sampling results will 

be presented in the 1M Completion Report. Figures sununarizing these results were 

previously provided in the Phase II SAP (CH2M-Jones, 2002b) and are included in Section 

9 4,0 of this 1M Work Plan, These data have been used to establish initial target excavation 

10 

11 

12 

13 

14 

15 

16 

17 

areas (see Section 4~O). These proposed areas will be re-evaluated a.nd fina117ed based on 

analytical results from the Phase II SAP as soon as they are available, and prior to 

implementation of this 1M. 

In addition, once the soil excavation has been completed, additional groundwater 

investigation activities will be completed to assess whether groundwater contamination 

conditions have changed from before, as previous groundwater sampling results indicated 

that site groundwater is not contaminated. The groundwater investigation activities will be 

planned and coordinated with SCDHEC staff. 

SWMU6ZGPJIIMWPREVO.OOC ,., 
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TABLE 2·1 
COCs Identified for Proposed 1M at SWMU 6 
1M Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G RFI Report, Revision 0 

Media Residential Industrial 
cOPCs COCs COCs 

'0 
Antimony Antimony 

C/l Arsenic Arsenic Arsenic 
<1l 
0 Aroclor-1254 Aroclor·1254 til 
'C 

" Aroclor·1260 Aroclor ·260 Arocior-1260 
C/l 

BEQ BEQ BEQ 

Alpha-BHC 

Beta-BHC 

Delta·BHC 

Gamma·BHC 

Alpha·chlordane 

Gamma·chlordane 

Chromium 

DDD DDD 

DDE DDE 

DDT DDT DDT 

Dioxin (TEQ) Dioxin (TEQ) 

Heptacior 

Lead 

Thallium Thallium 

Vanadium 

<D None None None .6g= 
"'C 0 
C/l"C/l ", 

Q; Arsenic Arsenic Arsenic 
1ii Barium ;: 
'0 Beryllium Beryllium Beryllium c 

" e Pentachlorophenol Pentachlorop 
CJ 

coe Chemica! of concern 

COPC Chemical of potential concern 

DET 1998 1M COCs 

Pre· Post-
excavation excavation 

R 

Arsenic R 

Arocior·1254 R 

Aroclor·1260 Aroclor-1260 

BEQ 

R 

R 

R 

R 

R 

Pesticide DDD 

DDE 

DDT 

R 

R 

Lead R 

R 

Petroleum R 

None 

Arsenic Arsenic· 

1M WORK PlAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRil 2002 

Proposed 2002 1M 
COCs 

Aroclor·1260 

BEQ 

Chlordane 

Alpha-chlordane 

Gamma·chlordane 

DDD 

DDE 

DDT 

None 

NA 

R Removed during DET 1998 1M soil excavation to be below target concentrations. 

Arsenic and iron are elevated in wells G006MW002 and G006MW003. 

NA Not applicable; this 1M is for soil only 

SWMU6ZGPIIlMWPREVO.DOC 2·3 
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1M WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRil 2002 

1 

2 

3 

4 

5 

~ n IriAntifi~::Itinn nf M~rli::l r.1~::Inlln ~t::lnl"l::lrl"lc: _ii_ ._.., ...... __ ... ~ .. ~ .... ~ ..... _ .......................... ,...... .. _ ...... ~ ..... ...... 
at SWMU 6 

This section identifies the proposed MCSs for soil at SWMU 6 and describes the approach 

for selection of areas needing remediation. The MCSs are generally based on protection of 

human health and prevention of future migration/ releases. The proposed MCSs for COCs 

6 at SWMU 6 are based on the following criteria: 

7 

8 

9 

• Pesticides 

1) Human health-based concentrations in surface soil; 

2) Protection against leachability to groundwater for surface and subsurface soil; and 

10 3) Typical facility soil concentrations, where applicable. 

11 • PCBs 

12 

13 

1) EPA preliminary remediation goal based on the Title 40 Code of Federal Regulations 

(CFR), Chapter I, Part 761.61 (EPA, 2001) in surface soil; and 

14 2) Protection against leachability to groundwater for surface and subsurface soil. 

15 • BEQs 

16 1) Site-wide reference concentrations, where applicable, in surface and subsurface soil. 

17 

18 

19 

The objectives of the soil removal 1M are to remove contaminated soils such that once the 

1M has been completed, the remaining surface soils are protective of human exposures, and 

to ensure that the remaining surface and subsurface soil concentrations do not pose a 

20 leaching hazard to the groundwater. The SSL criteria are based on the EPA Soil Screening 

21 Guidance: Technical Background Document (Table A-1) (1996), using ~ dilution attenuation 

22 factor (DAF) of 10. 

23 The additional soil samples that will be collected in the near future (as proposed in the 

24 recent Phase II SAP [CH2M-Jones, 2002b]) are expected to clarify the excavation limits 

25 necessary to achieve the MCSs for future industrial! commercial and residential 

26 (unrestricted) land use. A description of the overall approach used to develop the proposed 

27 MCSs, and to establish the initial target excavation areas, are described in the following 

28 sections. 

SWMU6ZGPUlMWPREVO.DOC 3·' 
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1 3.1 Health-Based MeSs 

1M WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

2 The surface soil samples collected during different sampling efforts indicated the presence 

3 of several of the previously identified COCs above EPA Region III residential RBCs in at 

4 least several samples. This IM proposes to remediate the soils with these elevated 

5 concentrations for the COCs identified in Table 2-1, around these remaining contaminated 

6 locations. 

7 SWMU 6 is located within a highly industrial area within Zone G, near Pier L. The potential 

8 human receptors for this area are likely to be current and future maintenance/industrial 

9 workers. SWMU 6 and the surrounding area are designated in the proposed zoning as M-1, 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

for marine industrial land use. Since the area will likely remain industrial, practical target 

goals that protect the health of industrial workers are applicable for this site. However, an 

unrestricted (residential) land use scenario was also included in this 1M to maintain a 

maximum flexibility for future land use for this area, in the event it is feasible to achieve 

these more protective standards during remediation without significant incremental effort. 

Site surface soil concentrations in the areas rernaining at tIle site after the earlier Hv1 were 

screened to evaluate COCs that may need further remedial actions based on current and 

proposed future industrial land use. The health-based MCSs used for this screening 

evaluation include 1) residential land use RBCs, 2) industrial land use RBCs (from the EPA 

Region III residential/industrial RBC tables [October 2000]), and 3) leachability-based 

criteria (i.e., SSLs from the EPA Soil Screening Guidance: Technical Background Document 

[1996]). The MCSs for PCBs are based on EPA remedial action levels (EPA, 2001) which 

proposes a 1 milligram per kilogram (mg/kg) for high occupancy areas (e.g., residential) 

and 25 mg/kg for industrial (i.e. low-occupancy) land use areas. The BEQs have established 

background levels for CNC, which are used as the MCSs at Sw"MU 6 (CH2M-Jones, 2001). 

Site-specific SSL-based MCSs were not developed at this time, as none of the chemicals 

indicated a need. Further details on leachability criteria are included in Section 4.0. 

Table 3-1 presents the surface soil concentrations for the COCs previously identified in 

Table 2-1, and the proposed MCSs to determine specific COCs that require remedial action. 

The screening evaluation to identify the associated COCs includes the following two steps: 

Step 1 

Step 2 

Comparison of maximum concentrations to screening criteria. 

Comparison of the site-wide exposure point concentrations (EPCs) to these criteria (see Section 
4.0 for details). The EPCs are the estimated 95·percent Upper Confidence limit (UCL95) 
concentrations for comparison to RBCs and averages for SSLs. 

SWMU6ZGPIIIMWPREVO.OQC 
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2 

3 

4 

5 

Figure 4-1 presents the areas identified with COC concentrations above MCSs, which are 

proposed for 1M in this report based on industrial land use as well as residential land use or 

exceedance of SSLs. While the goal for this area is to achieve human health protection for 

industrial land use, target areas are also evaluated to achieve unrestricted (residential) land 

use based on residential criteria, to the extent practicable. 

6 

7 

8 

9 

After remedial action is taken at this site, the residual site-wide averages and EPCs for 

surface soil will meet the industrial RBCs and likely will meet residential RBCs (see Section 

4.0). An individual sample may exceed an RBC, however, the site-wide exposures to the 

COCs will meet the target concentrations. 

10 3.2 Subsurface Soil at SWMU 6 
11 There were no COCs identified in subsurface soil at this site, therefore no MCSs are 

12 provided, and no 1M is proposed for subsurface soil at SWMU 6. 

13 3.3 Groundwater at SWMU 6 
14 The site groundwater was identified to have three inorganic chemicals and one organic 

15 chemical as COPCs; and of these only one inorganic chemical, arsenic, as a COe. 

16 Groundwater at the site flows from west to east towards Cooper River. Two of the 

17 upgradient wells, E006MW002 and E006MW003, had elevated arsenic levels. These wells 

18 also have elevated iron levels. The observed elevated arsenic is likely from natural 

19 geotechnical conditions in this area, similar to other such areas across CNe. Groundwater 

20 was not identified as a medium targeted for this 1M. A more detailed evaluation of 

21 groundwater will be presented as part of a future report. 
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2 This section outlines the technical approach to the soil removal IM, and includes the 

3 approach used to develop the initial target excavation area for soils contaminated with 

4 PCBs, pesticides, and BEQs, the excavation methods, and the waste handling procedures. 

5 Figure 4-1 presents an index map of the exceedances and the target excavation areas. 

6 4.1 Soil Removal Criteria and Delineation 
" 7 CH2M-Jones investigated residual soil around the previous excavation areas addressed 

." 8 during IM implementation (by DET) and identified additional areas with PCB, pesticide, 

.", 9 and BEQ surface soil concentrations above proposed MCSs. These areas are proposed for 

" , 10 remedial action. The locations of these COC exceedances are shown in Figures 4-2 and 4-3. 

, 
.j 

, .• 

11 4.1.1 Surface Soil 
12 The UCL,s concentration for each COC in surface soil was determined as an exposure point 

13 concentration (EPC) for the site. The whole site at SMWU 6 is treated as one exposure unit 

14 as the site is slightly more than 3A-acre in size. The UCL,s concentrations are presented in 

15 Table 4-1. The use of the UCL,s concentration as the EPC is similar to the other sites within 

16 CNC where IMs have been previously implemented. Because a risk assessment uses a 

17 UCL,s concentration as the EPC in determining risks from exposures to a site, a UCL,s 

18 concentration that is below a target concentration (such as an MCS) indicates that risks are 

19 within or below acceptable exposure limits. MCSs for PCBs are based on EPA recommended 

20 remedial action levels of 1 mg/kg for residential land use and 25 mg/kg for industrial land 

21 use. Also, as previously presented, the MCSs for BEQs are based on site-wide reference 

22 concentrations developed for the CNC. 

23 This IM approach will be a conservatively protective approach for future human exposures 

24 because the site use is more likely to continue to be used for industrial purposes based on 

25 the future zoning of this area as M-l (marine/industrial reuse). This issue is discussed 

26 further in Section 3.0. During VeL,s caicuiations, muitipie iterations were performed: 

27 1) The UCL,s was estimated with all the site samples included except those in areas where 

28 soil was removed in the 1998 DET IM (presented in the first UCL,s column in Table 4-1). 

SWMU6ZGPIIIMWPAEVO.DQC 
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2) When the UCL9s result indicated an EPC greater than the MCS (i.e., residential RBC, 

except for PCBs and BEQs), then 

3 3) The areas with the greatest concentrations were removed until the UCL;s was equal to or 

4 less than the MCS (presented in the second UCL9s column in Table 4-1). 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 

21 

22 

23 

24 

25 

The greatest concentration samples are identified in Table 4-1 as areas requiring remedial 

action. The sample locations that require remedial actions in order to meet the target MCS 

are also shown on Figures 4-2 and 4-3. 

The delineation of the PCBs, pesticides, and BEQs in surface soil is generally complete; 

however, additional sampling is planned to delineate outer target excavation boundaries in 

some areas. 

4.1.2 Leachability-Based Evaluation for Soil 
Samples in surface and subsurface soil are also compared with MCSs that are protective of 

leachability to groundwater (i.e., SSLs). The sample mean concentrations were estimated for 

surface and subsurface soils in Table 4-2. 

No surface or subsurface soil mean concentration exceeded its leachability MCS. Thus, the 

following are concluded: 

• no COCs are identified for potential remedial action based on leachability, and 
• no removal in the subsurface soil zone is needed to meet leachability criteria. 

Additional soil and groundwater monitoring is planned for this area, but no removal of 

subsurface soil is proposed at this time. The additional soil monitoring includes 

confirmation samples below the proposed base of target excavations as discussed in sections 

4.2.1,4.2.2, and 4.3 below. If additional investigation activities indicate a surface soil COC 

occurs below surface soil (below 1 foot below land surface [ft bls]) at levels exceeding its 

SSL, additional excavation may be implemented. 

4.2 Excavation Limits 
26 The delineation of pesticides in surface soil to residential land use RBC screening criteria, 

27 

28 

29 

30 

31 

~ -.101 -.l 1'_ " _r ___ L_ .r ___ __ "._f"'C"T ____ ,' • ',1.1' r .. ..-T .. T 1 r>' dnU ule ueuneanon UI ~um;und( . .:e ~UH IU .J':'Lt:i <.:unrillues concurrent Wlll tillS l1Vl vvorK rlan 

and is addressed in the Phase II SAP (CH2M-Jones, 2002b). The contaminant delineation for 

the 1M discussed herein is based on the delineation data available at this time (through the 

Phase I SAP [CH2M-Jones, 2002a]; new data available from the further delineation of the 

Phase II SAP will be reviewed and the soil removal extent will be adjusted, if necessary. 

SWMU6ZGPIIlMWPAEVO.DOC '"2 
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The following three surface soil areas are identified as requiring removal actions: 

• One North Area: the COC is PCB in a small area around sample locations G0065B006 

and 5075B11. 

4 • Two 50uth Areas: COCs include chlordane, DDD, DDE, DDT, PCBs, and BEQs; includes 

5 samples 5075B17, 5075B19, 5075B29, 5075B30, 0065B002, G0065B002, G0065B007, 

6 G0065B008, G0065B009, G0065BOll, and G0065B014. 

7 This 1M will remove soil to achieve compliance with the MC5s to the north and south of the 

8 1998 DET 1M excavation area based on the approach which is discussed above. These areas 

9 are discussed in more detail in the following subsections. 

10 4.2.1 North Area 
11 The results of PCB criteria comparisons and exceedances discussed in 5ection 4,1 above 

12 indicate one small area north of the 1998 DET IM excavation requiring remedial action. The 

13 size of the area is approximately 1,140 square feet (fF) , and is located around soil boring 

14 locations G0065B006 and 5075B11. The COC in this location is PCB (Aroclor-1260), Proposed 

15 borings G0065B022 and G0065B023 are planned to confirm the northern extent of the 

16 planned excavation. The area is to be excavated to a depth of 1 ft (approximately 42 yd3) (see 

17 Figure 4-2). Confirmation boring G0065B025 will be collected at a depth of 1 to 2 ft bls to 

18 confirm that the vertical extent of PCB contamination is limited to 1 ft bls. Removal of these 

19 areas is likely to meet residential land use based MC5s for this area, however residual 

20 samples will be further evaluated as part of the 1M completion report to determine the 

21 residual risks within North Area. 

22 4.2.2 South Areas 
23 An area south of the 1998 DET 1M excavation includes two sub-areas where the UCL9s 

24 concentrations of COCs exceed the proposed MC5. 

25 

26 

27 

28 

29 

30 

31 

32 

BEQ, DDT, DDD, and DDE are identified as COCs in the western area located south of the 

DET IM area, and includes sample locations G0065B002, GOO65B007, G0065B008, 

G0065B009, 0065B002, 5075B17, and 5075B19 (see Figure 4-3 and Table 4-1), Proposed boring 

western and eastern extents are defined by other borings and a smaller DET IM excavation, 

This proposed area (1,400 £t2) will be excavated to a depth of 1 ft (approximately 52 yd3), 

Confirmation borings G0065B026 and G0065B027 will be collected at a depth of 1 t02 ft bls 

to confirm vertical extent of pesticide, BEQ, and PCB contamination is limited to 1 ft bls. 

SWMU6ZGPIIIMWPREVO.DOC 4·3 
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The eastern area of proposed excavation on the south side of the DET 1M includes sample 

locations G006SBOll, G006SBOI4, S07SB29, and S07SB30 (Figure 4-3). COCs are DOD, DDT, 

chlordane, and BEQ. The horizontal extent of this area is defined by a DET 1M excavation on 

4 the western side and the drainage ditch on the eastern side. This proposed area (810 fF) will 

5 be excavated to a depth of 1 ft (approximately 30 yd3). Confirmation borings G006SB028 and 

6 G006SB029 will be collected at a depth of 1 to 2 ft bls to confirm vertical extent of pesticide 

7 and BEQ contamination is limited to 1 ft bls. 

8 4.2.3 General Soil Excavation Activities 
9 All of the proposed excavation areas are grassed and the site is unoccupied. Excavations 

10 will be marked relative to previous sample locations and the DET 1M limits. These latter 

11 limits will be confirmed by observing the soil excavation as it encounters the fill material of 

12 the DET 1M. 

13 Dust control and runoff control measures will be implemented during pavement removal 

14 and excavation to reduce the potential for contaminated soil to become airborne or migrate 

15 to surface water. During excavation, the 1M areas will be monitored for dust levels using 

16 appropriate real-time measuring instruments. If dust levels are higher than the action levels 

17 set forth in the CNC Health and Safety Plan (HSP), adequate dust suppression measures 

18 will be taken. Excavated material will be stockpiled or placed directly into containers. 

19 Stockpiles will be placed on plastic and covered to prevent saturation and migration of soil. 

20 All sampling, excavation, and stockpiling activities will be performed according to the 

21 approved CNC HSP. The excavations will be backfilled with clean soil and all pavement 

22 layers will be replaced with material similar to that which is removed. 

23 4.2.4 Summary of Remediation Quantities 
24 Three locations around the 1998 DET 1M excavation are planned for soil excavation. 

25 Approximately 125 yd3 of surface soil (in ground measurement) will be removed and 

26 disposed of. An equal amount of clean soil will be required for backfill. 

27 If additional soil is encountered during the excavation that appears discolored or is 

28 suspected to be contaminated, additional samples will be collected to assess whether the 

29 

30 

31 

32 

excavation boundaries should be adjusted. 

4.3 Confirmation Testing 
Because of the previous extensive testing of the surface and subsurface soil, the additional 

testing that will be performed prior to implementation of the 1M (see Phase II SAP [CH2M 
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1 Jones, 2002b]), and the UCL95 concentration for all contaminants being well below MCSs, no 

2 further confirmation testing after the excavation is completed for assessing the lateral extent 

3 of contamination is proposed. If results of the proposed additional delineation testing 

4 

5 

indicate an unbounded area of contamination exceeding MCSs, then additional testing will 

be proposed during the IM as appropriate. 

6 

7 

8 

9 

As presented in Sections 4.2.1. and 4.2.2, confirmation samples will be collected at depths 

representing the floor of the proposed excavation to ensure that subsurface soil 

concentrations in soil remaining in those areas do not represent a leaching hazard. Also, two 

soil samples will be collected in the fill material placed as backfill during the 1998 IM by the 

10 DET (0 to 1 ft bIs) to ensure the fill soil does not contain contarrlmants. 

11 4.4 Waste Management and Disposal 
12 1bree waste streams will be generated as part of this IM: 

13 • Excavated soils 

14 = Decontarr..L'"1ation vvastes 

15 • Personal protective equipment (PPE) and stockpile liners 

16 Excavated soil will be characterized in accordance with South Carolina Hazardous Waste 

17 

18 

19 

20 

Management Regulations (Section SCDHEC R.61-79.261) and disposed of in accordance 

with all applicable regulations and permits. Excavated soil will be transferred directly to 

disposal containers (e.g., lined roll-off box or similar container), or covered in a stockpile 

until removal. 

21 Decontamination wastes and PPE will be disposed in accordance with the appropriate 

22 regulations. Offsite transportation and disposal will be perfornted by properly penniUed 

23 and licensed subcontractors. Materials designated for offsite disposal will be documented, 

24 

25 

tracked, and their disposition verified. This information will be documented in the IM 

Completion Report generated for SWMU 6. 
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TABLE 4-1 
Sample locations Identified for Remedial Actions Around SWMU 6 
1M Work Plan, SWMU 6, Zone G, Charles/on Naval Complex 

UCL,s 
UCL,s (all 

COCs MCS samples) (after removal') 

Alpha-chlordane 1.8 0.2 0.04 

Chlordane 1.8 2.4 NO' 

Gamma-chlordane 1.8 0.4 0.08 

DDD 2.7 2.5 0.2 

DDE 1.9 1.0 0.5 

DDT 1.9 3.0 1.5 

PC8 1.0 1.3 0.1 

8EQ 1.3 1.9 1.2 

All values in mg/kg. 

Values that are in bold text and outlined within the table exceed MCSs. 

ND = non-detect 

1M WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

Statistical Basis 

log normal 

Maximum Concentration 

Log normal 

Non-parametric (bootstrap) 

Log normal 

Log normal 

Non-parametric (bootstrap) 

Log normal 

, Proposed 1M excavations include the following samples: S07S811, S07S817, S07S819, S07S829, S07S830, 
006S8002, G006S8002, G006S8006, G006S8007, G006S8008, G006S8009, G006S8011, and G006S8014. 

COC Chemical of concern 

DDD Oichlorodiphenyldichloroethane 

DOE Dichlorodiphenyldichloroethene 

DDT Dichlorodiphenyltrichloroethane 

MCS Media cleanup standard (see Table 3-1) 

NC Not caicuiated 

VCl,s 95-percent upper confidence limit 

SWMU6ZGPIIIMWPREVO.DOC 
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TABLE 4·2 
Soil Leachability Evaluation for Surface and Subsurface Soil Remedial Actions at SWMU 6 
1M Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Maximum SSL 
No. of No. of Detect Meana (DAF=10) 

1M WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APAll2002 

COCo 
Chemical Samples Detects (mg/kg) (mg/kg) (mg/kg) Leachability? Comment 

Surface Soil 

Alpha·chlordane 22 21 0,290 0,049 5,0 No 

Chlordane 9 2 2.4 0,326 5,0 No 

Gamma-chlordane 23 22 0,33 0.068 5.0 No 

n n'.nnn 22 13 19 1.16 8.0 No r"r' ---

p,p'·DDE 31 25 4 0.263 27 No 

p,p'·DDT 31 28 4.3 0.522 16 No 

PCBs 30 12 13 0.621 NC No SSLs are higher than 
RBCs for PCBs, Not in 

groundwater. 

BEQs 33 33 14.323 1.237 4' No Not in groundwater. 

Subsurface Soil 

Alpha·chlordane 12 3 0.01 0,003 5,0 No 

Gamma·chlordane 12 2 0.03 0.004 5.0 No 

p,p'·DDD 12 5 0.49 0.06 8.0 No 

p,p'·DDE 12 5 0.17 0.03 27 No 

p,p'·DDT 12 5 1.2 0,12 16 No 

PCBs 13 2 0.9 0.24 NC No SSLs are higher than 
RBCs for PCBs. Not in 

groundwater. 

SEQs 12 12 2.71 1.00 1.4' No Not in groundwater. 

Values in bold text and outlined in boxes within the table exceed MCSs. 

.. Mean of all detects and non-detects. 

b Does the mean exceed the SSL? 

C SEQ SSL is based on CNG background criteria (CH2M-Jones, 2001). 

See Table 4-1for the soils being removed. 

eoe Chemical of concern 

DDD Dichlorodiphenyldichloroethane 

DDE Dichlorodiphenyldichloroethene 

DDT Dichlorodiphenyltrichloroethane 

mg/kg Milligrams per kilogram 

SSL Soil screening level (OAF = 10) 

SWMU6ZGPIHMWPREVO.DOC 4,7 
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1 5.0 

1M WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2002 

Int~rim M~~~IIr~ r.nmnl~tinn R~nnrt .... _ ........ _--_ ..... -_ ......... _ ... _ ............. -... 

2 An 1M Completion Report will be submitted within 60 days of receipt of the final data for 

3 the soil removal 1M. The report will summarize the actions that were taken and provide the 

4 

5 

6 

following information: 

• Analytical data reports from the Phases I and 2 sampling investigations (CH2M-Jones, 

2002a; CH2M-Jones, 2002b) 

7 • Residual risk evaluation for concentrations remaining at the site, 

8 

9 

10 

11 

12 

• Excavated area measurements and volumes of excavated soil 

• Nature and volume of excavated wastes generated 

• Waste transportation and disposal records 

• Problems encountered during the excavation 1M, if any, and the corrective measures 

implemented 

SWMU6ZGPlIIMWPREVQ.DOC 5-1 
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